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Independent Component Analysis

• Compute autocorrelation matrix with time 
lag τ
Cx = E{x(t)x(t- τ)T}

• Joint diagonalization of autocorrelation 
matrices

• Use transform matrix to get source signals



The benefits from ICA

• 1. Decoupling better optics measurement
• 2. Higher modes can be tracked to their origins.
• 3. Synchrotron motion signals can be studied 
• 4. More plausible noise reduction.



Optics X– ICA4



Optics X– ICA2



Optics X– ICA4



Optics X– ICA5

Horizontal: 1915:400



Optics-Y-ICA5

Vertical:  1915:800



Optics-Y-ICA5Use bi in para_v0



ICA5-1



ICA5-2



ICA5-3

CA Mode 3;  Honrizontal



ICA5-4

ICA Mode 4;  Honrizontal



ICA5-5



ICA5-6

ICA Mode 6;  Honrizontal



ICA5-7



MIA-1



MIA-2



MIA-3

MIA Mode 3;  Honrizontal



MIA-4

MIA Mode 4;  Honrizontal



MIA-5



MIA-6

MIA Mode 6;  Honrizontal



MIA-7



ICA5_XY1_OD_1



ICA5_XY1_OD_2

CA  Mode 2; before shutdown



ICA5_XY1_OD_3



ICA5_XY1_OD_4

ICA  Mode 4; before shutdown



ICA5_XY1_OD_5

ICA  Mode 5; before shutdown



ICA5_XY1_OD_6



MIA_XY1_OD_1

MIA  Mode 1; before shutdown



MIA_XY1_OD_2

MIA  Mode 2; before shutdown



MIA_XY1_OD_3



ICA5_XY0_ND_3



ICA5_XY0_ND_4



ICA5_XY0_ND_5



ICA5_XY0_ND_6



ICA5_XY0_ND_8



ICA5_XY0_ND_9



ICA5_XY0_ND_10



ICA5_XY0_ND_11



ICA5_XY0_ND_13



ICA5_XY0_ND_12



ICA5_XY0_ND_20



End of xy0_5000 



ICA xy0 - 1

ICA  Mode 1; tbt99581- 1915:800 



ICA xy0 - 2

ICA  Mode 2; tbt99581- 1915:800 



ICA xy0 - 3

ICA  Mode 3; tbt99581- 1915:800 



ICA xy0 - 4

ICA  Mode 4; tbt99581- 1915:800 



ICA xy0 - 5

ICA  Mode 5; tbt99581- 1915:800 



ICA xy0 - 12

ICA  Mode 12; tbt99581- 1915:800 



ICA xy0 - 6

ICA  Mode 6; tbt99581- 1915:800 



ICA xy0 - 8



ICA xy0 - 10

ICA  Mode 10; tbt99581- 1915:800 



Argonne Dx

ata from Argonne



ICA mode Dx

ICA, XY0, 1:800 MODE 1



ICA Dx

ICA, XY0, 1:800
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